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(54) PANEL UGHT SOURCE DEVICE AND FLAT DISPLAY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a panel light source device and a flat display capable of 
easily adjusting white balance in a wide range without causing the deterioration of picture quality 
such as a narrower dynamic range. 

SOLUTION: A panel light source device 1 as a backlight or a frontlight uses a fluorescent lamp 
12 and LED lamps 1 1-R, 1 1-G, 1 1-B for respective colors, as light source. With the adjustment 
of the quantity of emission light of the LED lamps 1 1-R, 1 1-G, 1 1-B for respective colors, the 
acjjustment of the white balance of illumination light and the improvement of color rendering 
properties are achieved without giving signal processing. Because of no need of signal 
processing, the deterioration of picture quality such as a narrower dynamic range of display 
signals is prevented in a<{iustment of white balance. 
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1 *s C ©IBt?]^ 9 3 n 5 J: 5 tci^J 3 nfc 4> © t?* 

[ 0 0 2 6 ] 0 1 K^-TJ: ^{C. z»^*^ 1 5 
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Ttftl 5^ft©J53*SBS^^i^c-D-Cti-5, 

[002 7] m^^:yy'mm^^ i e ©AWW^a i 6 

a{c?&-5t:ieg3<a-5m3fe^>7'l 2«, ^^fflij*^6';7 
Ui'^ I 2 atCj;i3St>ti.5. i/c. LEOffl^^t^l 
7©A*HliJ^SI 7 afC?&orSBg3ti€>#LED7> 

7'i Hc«-eti-en'j7Ui'^ 1 i a^&ifi^enLED 

[0 0 2 8 ] 1 5 ©Sffi. f ^J*>^ L E Dffl^^fe 
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XAi^- h 1 8 13 1 4'©tfc^KB0SP»(C^-r 

?^©#-/3#t*;5^K:ctO. <ffli4ft*i-5t©. ^^om 

*»^cjSWffi 1 8 a*?F$fiSL/r(,^-5.. LED7>7'1 1 
6©3lc». Ctie>SI*S 1 8 a iC J: O . L E Dffl&J>*m 

>7'ffl^^K 16.17 {cteW-2)S(,^Cctt*a^t>3 
ns<^4ffi 1 6 c , 1 7 c {Cji^f L/-caS(catiftS«:S 
W3n^>, -r^j:*?^. jS*t?fe*^ 1 6 c . 1 7 

c eno^gffiWK <!: jg« 3 n^c c i J; -5 ic 3 nr t » 4 . 

10 [0029] ^cfe> 'J XAi^- H 8 {C^T^St^JC 
it. L E D 1 1 *J6ii:gfMW3 n€)3fe;ra^r:tt 
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©. ^^fefti 5*i6SffiffiiJccisntiis?f6*i^*n«». 

[0030] Salter, SLED^>::^1 1 - 

R.l 1-G,1 1-6*^6©^, Rf>'®3t^>7'l 2j!>i 
6©5l&*«®fe3n-S©-C*-5*^ «gfett*lfi)±^S/c* 
CC. LEDffl»3l£«l 6©<^® 1 6 c^C&f&>'^•^-> 
^EnBiJU-Cfe^t*. SLED^>7"1 1 -R.l 1 -G, 
1 1 -BAie>©?t:^tcigfe3n. iJ^-om^i^l 5±B*> 
20 6^— K:Hitt3n.SJ:5{c-r'5/cis«)tc«. #LED^> 
yi 1 i L E Dffl#7fe«©A*fffliJ^B 1 6 a <!:©Pb1©IS 
g|*-^<i:-r.2)©*iMt». i*L/<«. ^7>7'12i 

m^yyymm^m(DAsmmm 1 7 a ioiEgMt*^-^ 
■c* s© t iHiasic^— {c-r i ©*satr>. 
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[0033] S3©«SSEjKJI50K:«> SSfett-?-©^)©* 

if ji^ 3 -a- r s^fii© tb b 3 J«^(c o I i T ^-r o 

a3-C». »fe©LED-7>yi 1 - B {CjjgrmiS*?: 

Jt:;^3-tf.5.C:itCcfcO, »fe©LED^>7*l 1 -B© 

#fcjts©*'«:ti;^3<±rc^s, — ia4©s^j^50 

CC«. En»nm-fiS©7'^— r--r-J:b^^'fbSlf-2>CiK:J: 

Dll^ffl©J:b*^<b3H±-5«^(cocir?s-r. 04r 

40 Wfe© LED^>7*i 1-B ic^rmW'MWLXf^m 

4iiA3-f±4C«!:{Cj;0. «fe©LED5>:7*l 1-B 
©^7fefi©**it A 3 -tf T t i ^ . 
[0034] C©J:^{C. LED^>7'1 1-R,1 1 

-G,i i-B©^iD, ti-r4T,*»©fe©4)©«:ociriS 

■r^Syi«:it:^*fc«i«il>3-ti-5C<!:{Cj:*). LED^ 

•C#. Lfc^JoT. B^fej®^ 1 *^6©MI^3fe^(*(co 
(,»-C©©S:&^{b3 <± S C i*i-Clr -5, 
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[0 0 3 6 } M3!c-7>:/l 2<D^:3tfitt. m5(.ayiCm 
[0 03 7 ] *^«F|)(D®7fei®^SiC*JI.»r «. LED 

^ > 7' 1 2 ©latt^FtcteW ^,5feS^S?:*S ^ J: ^ (cT 

cn^cj;»5, S5 ( d ) {CtST J: -5 tc. S7fe^>:/ 
1 2*i6©^S<i:LED^>7'l 1 *>6©^a<k<D 

[0 0 3 8 ] C©cfc^{C. LED^>:/1 UCgg-rSSfe 

[003 9] m^mms 1 3;/c»^ffi^sga*!!x y - 

i':x9\-ich. #ffl»©as*m^is^ic4>. fis^^g-FL- 

[0 04 0]^C*J, L E D ^ > 7" 1 1 '^©|gllimiJfeO#t 

J.— tf-i&iffiS(ciiiJS-r-5*>©-c&o-r'bm 

mcJ:?>h<D-P. - if - *s|^iaS©K^fii*^ 6 ffiS© 

^^ffl'&jiiRLT. c©^5efii«:a-3i»-c8(if^-r-s4> 
[004 1 ] <ii]te0!i2> @6ic«. m^m2(ow-mm 

[0 042] *llte««l©^®^^«g». 1 
(Om^ 1 5*3. 2«?©^jfe« 16,1 llfih^ti < 1 
t$?©BSi*j— JSil S ©#^«*^ 6 , ^Tfe^ 1 5 ©Kffi 
XAS^- h 1 8 tcf^^rjg*fJ£tS[« 1 9 (CJ; 

M*5nsflfe». 3lj!fe0!l 1 ©^ffia^^s<i:^< isi^r^b 

[0 043] *:*te^tC<J; o-r 4>. ^Sfe€?!l 1 iiiSPHi 

[0 044] <||:fe^3> EI7(C». ||i60!)3©^ffi^ 

[0 045] *IISfe^©¥ffi^7n^g«. SWM©?SS 
a^«g-C& D . HJfiPd 1 {cteC^ -& i |H)fil©1«fiS©®:il& 
aSilg^. 7P>h-7-< h tb-cm>/c^>©t?*S. * 
©/ci*. ii7l6S2i». ^sa-'^•*J^2©^*a^IlJ©ffi± 
{C©;5f. -r^ito^. i?a>''f*JU2 i«3lc^l 5<t©ra«c 
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[0 04 6] 3^s:||J6^4Cj:St. ^xEt-Sllifi««5©¥ 
®S^n^SCcJ:b'^Tjl3»liflnUrU3;^4>©©. 
ffi(C?S o /c:^|Sj© ^J■S^: J: 0 /J^ $ < -r S C <!: # 
[0047] <IIJSF!I4> 08CC«. Iligfii!l4©^ffia 

[0048] ^mm<^wmwr.^wa.. ussfi^ i iiai 
10 jiifi^i) 1 ©M?fc 7 lyrfym^w. 1 6 i i5i«©^7ts 

ltjl©*3&i6i&0. LED'^^:/! 1 ©^JSO'^jfe'^ > 
2*s. «g?fJt»J©«^«£ 1 5©I5I— gjatC^Sorigg 

[00491 1 5©AS*ffl!Jjgli 1 5 a {C^SoT. 

#fe©LED^>7*l 1 -R, 1 1 -G.l 1 -BJi^6© 
Syf^3te^>r^l 27!p6©3fe*ilfe-r€)/c*©. — 

^©HftyyxAi 3a,i 3b*3ieg3n-5„ cn6 

HftT'yXAl 3a,l 3btt. SC^CCHglg)— t?ab»3. 

nr . KH^^gJKt^e© — 3© 7* >; xa jgfeg i 3 

». aS^<* 1 5 ©AWfiiJ^B 1 5 a i (512151— ^^"C* 

[0 05 0] y'V XA®fe^ 1 3 tt. ^©-ffi*3^ 
ft 1 5©A*HByffiffl 1 5 a tcatfO-rp/cO t^toS -5 J: 
5{C. U XAMffi 1 3 c 353. ^^f:ffiffliJK:ifi)*>-3 

r^ifeft 1 5*>e.jt3'*>-&loI#<!:&-5J:^K:. EgSti 
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30 fflij) ©SCCjQot:. HSfet^l i^<PI«l©LED7>7* 
1 1 ©^J*3i5g$nS. i/c. :7"yXAjlfe«l 3©3'l- 

mm. -tuiyio. m-^wi 5*>e)iat>:&©ffitc?&-o-c. 

m'JyUi'i'l 2 a J&sifig 3 4T, -5 „ 
[0 0 5 1 ] )i*s. 7*'jXAigfeSl 3«:*jlfSaffl!M 
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W, KWJj&i 6jS*f*fcti« 1 9 «: <t 0 m.t>ti i> , 
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WUfcSt. 7''JXA?lfegl 3*5?^at:fr. LED5 

>:;^©'; 7 Ui'i' 1 la, SLi>*^3fe7>y©';7Ui^^r 

1 2 a-CWSS*f-rS. ^<D%<Ob*>. 7"';XA*4B1 
3 c«cait«:ifil>||gt?A*fL//c*>©W. ^7*';XAM 
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50 SiJ«Lfc3t4>. cni|5l1i©g8S«:ig-r«5te(*l 5{CA 
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1 . SO'JS*f« 2 2 ©CPffl 5rSl^ T^^ffiffiJ-- <k ttJ*f 3 

[006 2] C©J: ^ Jfei^7t?rffll^-2,JgMS¥ffi«^^ 

m^L%&.'9^^i)mtti>tc^. ^^jii^©feSicM*i^ 
D/c©-C&-5>, S/c. ffi:)feMKg-t?©MHj7l6©feS^^ 

{c?!trSL-c, ffS0m±»©feS5:-^Jc«s-:>ci*sr* 

[0063] 2|E|gBj{c<fcSJ5*fM¥ffi^ilB-C*€. 
i. ^fe©LED^>7"l 1-R,1 1-G,1 1-BtC 
oi»-C. fePa©3fefi>'^'-7>;^*SoJ^-C*«3. C©:)tS-'>' 



C6) !KFga2 0 0 1 - 1 3 5 1 1 8 

10 

•5 > * jSiEisig-r 4 c t {c J; 0 m7jkm»(o%^i:mu 

[0 0 6 4] <llli0«6> 01 OtC. J|ifi0ll6©^DBa 

[0065] ^^m<ow-mm.7jkmmit, mmm i ©*> 

©il5lfil©^^iCtet^T. ||fe©LED7>7*l 1-Y 

(R) ©LED^>7"1 1-R. ii(G)©LED^> 
:/l 1 -G. » (B) 11 -B. &0'||fe©LED^> 

10 :;^l 1 -Y*sc©)iSritOM3n-5J:^K:iB^JStiAi4> 

©■c&s. 

[0 06 6] §fe©LED-7>:?*l l*»6©5e;«. —IK 

(c, a^^^jSfi*sm— -e^o. m^fe^^^'i 2©j:^ 

k:*iJ2:t»#67l£=^J^*>e.©fe©t?^ct>. •e©/c*. ±M<D 
||SSt^i~5©<i:^(c. 15^ (R) . ^ (G) 

(B) ©LED7>:'"1 1 -R.l 1 -G.l 1 -B©» 

^fflC^fcia^. RGB©#tt±-C, iMfeSti/cMB^© 

20 [0 0 6 7 ] *cr. :*^ifi0!l(c*j(,>r». 3^ (R) i 

^ (G) tors. -r^c^D^jife (Y) ©fe^^fc-pt^r 

©SSHtCOiiT, ||fe©LED-7>::'"l 1 -Y?:m-S 

[0 0 6 8] ^d:*j. MIBife©'^'?-^ h>'N-^>;^-?'. feiS 
©^K'ft-iiB. lliS0^iriJiBJO:AcJ;^K. ^fe©LE 

f-SCiJCJcOtf ^. LE D5>:/1 1:^<*(CJ: 

•SMI^7t». efetcRRef, iSiCjSJRf ■5C<i:*>nJ#l 

30 [0069] ^Ji±icmmUtcJ^ '> 4C. jgt!(©^j&S* 
^om^fe ^ > 7* i . mjeS©j%^?!!!S*^-^#fe© L E 

Lr©B36?^g*«^L/. Sfe©LED7>:/©^7fe 

<. *'7-^ ^>'^•^>X©|SISI. &mSlgit4©|fiJ-h*ll^ 

>r h >'<^ >;^©iaMcc*/c 0 . ^^<t-^© :^ 5 47 

[0 0 7 0 ] fei±(Cte(,iT«. m7fe-^>"7"iLE D-7> 
40 ^'^efffl-rsm^fC-ot^rmB^L/cAi, LED^>:7"© 

[007 1 ]*/c. LED^>:/4U-C. feS©tBS^c 
■Sa^©afe3fcLED5:fflC»iCi4>Bl«feT*.2). 3 6 
tC. L E D -7 > ^•Ji(J1-©fi©7ti!S3fe©7feB fei^njftl-c 
&S^£6B> LED^>7'*ie)©7feiflfe©?16Mj1ci©''< 

50 [0072] 



(7) 



U 



[0 3] SfeODLED5>7'{CSS-rSS£fii5:lt«3-Br-Z) 10 
[04] #fe<DLED-7>y{Cfife-riiite©7'3.-f-^- 

(a) ^iEfa«:*$i:fSM3l£5>:/©^3fcS^{b* 

dsa^n^To 05 ( c ) mnrnkic^i-f s l e d ^ 20 
yy<D^^m^it^^-r, 05 (d) ». m7t7>7**i 

[0 6] MM&i2(D^M^7n^S!iC'Oi,^xm^tfJiiC^T 

[07] siJfi{?ii3©¥ffi^^siaccoi,>-c^^sq{c^-r 
[08] si]ife€»i4©^sa^gtco(,>r^^a«j{c^-r* 



itgaa 0 0 1- 1 3 5 1 1 8 
12 

tmmmvs>i>, 

[09] iiss0!i5©¥ffi«7nS^a{c-3ti-cM^e«jiC7j^-r 

[010] |IS6{^6©¥ffi^^^g«:tSSffi^?!S^So 

c > r {cn^^^ffi 0 r * s . 

[011] mMj:<o(o^m<Dw-mmfr^&ic'oi,^rm 

[0 1 2 ] fi^HUctO©. 7a> f-^-f h*ti^/cjS*fS 
[013] ffi^tiSS^SfCfifeLE D^>:/^iiAfcSE* 

©^®a^^stco(,>-c«iea«jtc7n-r»»S4*a0r* 
•5. 

1 s^i&tisiis 

01 LED^>7* 

U-R. 11-C. 11-B m (R) . (G) RZJ^m (B) © 
LE D5>7* 

Ola LED^>7'©y7Ui'if 

a2a M7fe^>:?*©U7Ui?iJ 

13 — >Ft©7'yXA*>6>5:.5iga 

14 SWS 

15 myti^ 

16 LEDffljS^icfi? 

17 m7t^>7'ffl#7t« 

18 7*yXAi^— h 

19 jSt=ftetj(« 

2 m^^^^)V 
21 <S316« 



[01 ] 



[021 



12a 



16 



.16 I 




]5b' 




-^"-^ ..t.^..., 

RGB RGB RGB RGB RGB RGB ^11— R 



(8) 



1^200 1- 1 35 1 1 8 



m3] 



Ic 



0 



0 



l6t_ 



12a 



me] 




Lfl 



(o) 



(0 
LED® 




Lbl -{=Lfl+Llbd) 



(d) 

C3 O I 



mi] 



1^0 \ 1> 




17 



no 11 



[08] 

It 




19 



•«»t 13a 13b \4JR»m. 




[012] 




22 SWIfi 



12a 



(9) 



1^200 1 - 1 35 1 1 8 



[SI 0] 



[iSIl 1] 



6 




RCBYRGBY RGBYRGBYRGBY 



n-Y 

«6LED 




21 



15 mm^ 



[^1 3] 



#IM^n-202330Ccfc$tl£^£t(f 




F I t^'7>-K C##) 

G0 2F 1/1335 5 3 0 

F^ — AC##) 2H091 FA08X FA08Z FA14Z FA21Z 

FA23Z FA42X FA42Z FA45X 
FA45Z FDll LA15 LAL8 
LA20 

5G435 AA04 AA14 BB03 BB04 CC12 
DDH EE27 EE29 FF05 GC03 
GG26 CXI27 



(51) Int. CI/ ^glJIB-^ 
F 2 1 Y 103:00 



